
ASSIGNMENT 8

Textbook Assignment: “Target Detection and Weapons Control,” chapter 10, “Alignment,” chapter 11, and
“Maintenance,” chapter 12, pages 10-1 through 12-40.

8-1. What is the function of the Naval Tactical Data
System (NTDS)?

1. To provide raw target information to the
ship’s fire control systems

2. To provide raw target information to other
ships

3. To process target data for use by weapon
systems and other ships

4. To turn digital target data into raw target
data for use by weapon systems

8-2. Which of the following tactical data does NOT
describe the tactical picture supplied by
NTDS?

1. Real time
2. Projection
3. Based on available sensor data
4. A correlation of sensor data

8-3. In addition to range and bearing, what other
target information is supplied by a
three-coordinate radar?

1. Speed
2. Elevation angle and 1FF
3. 1FF only
4. Target angle

8-4. What is the function of ECCM in a radar unit?

1. To jam enemy sensors
2. To deceive enemy missiles
3. To mask the location of the ship
4. To counter the effects of jamming

8-5. What type of unit is used to det and identify
targets by their electronic emissions?

1. ASCM
2. ECCM
3. ESM
4. 1FF

8-6. Which of the following data is required to de-
termine a target’s range using ESM?

1. A series of target readings
2. A reading of the magnitude of the detected

signal
3. A source suggestion supplied by the equip-

ment
4. A vector by a second platform equipped

with ESM equipment

8-7. Which of the following target engagement ac-
tions is NOT a function of the WCS?

1. Processing raw target data for target engage-
ments

2. Controlling target engagements
3. Scheduling target engagements
4. Assessing target engagements a

8-8. What weapon system component assigns
a threat priority to targets?

1. WOS
2. NTDS
3. IFF
4. ECCM

8-9. What system allows all or parts of a weapon
engagement to be executed automatically?

1. WDS
2. NTDS
3. ESM
4. ECCM

8-10. What WDS function allows for the automatic
engagement of targets approaching from a
specified direction?

1. Custerhorn
2. Auto-Engage
3. Priority response
4. QR zones

8-11. Which of the following orders is NOT an
element of a gun fire control solution?

1. Train orders
2. Elevation orders
3. Parallax orders
4. Fuze orders
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8-12. What target information does a fire control
system’s radar and director provide to the com-
puter?

1. Range, bearing, and elevation
2. Range and bearing only
3. Range, bearing and 1FF
4. Range, bearing, and speed

8-13. What input does a stable element provide to the
fire control computer?

1. A stable vertical reference
2. A stable horizontal reference
3. Own ship’s course data
4. A stable central reference

8-14. What effect does the parallax correction
account for in the control solution?

1. Having a gun and the director in the same
location

2. Firing from a constantly moving platform
3. Having the gun in a different location than

the director
4. The effects of interior ballistics on gun

performance

8-15. Which of the following terms describes the
speed of a projectile at the instant it leaves the
bore of a gun?

1. Interior ballistics
2. Ballistics speed
3. Initial velocity
4. Initial ballistics travel

8-16. What effect does bore enlargement due to
repeated firing of a gun have on the ballistic
solution?

1. It increases initial velocity
2. It decreases initial velocity
3. It increases ballistic speed
4. It decreases ballistic speed

8-17. What is the function of rifling in a gun barrel?

1. To provide a seal to prevent propellent
gases from leaking past the projectile

2. To prevent bore erosion
3. To impart a stabilizing spin to projectiles

when they are fired
4. To stabilize the projectile in the bore of the

gun when it is fired

8-18. Which of the following environmental factors
is NOT included in exterior ballistics?

1. Air density
2. Bore erosion
3. Gravity
4. Drift

8-19. What environmental factor determines the
amount of resistance a projectile will ex-
perience while in flight?

1. Air temperature
2. Air density
3. Barometric pressure
4. Wind

8-20. What are the two components of true wind?

1. Range wind and cross wind
2. Range wind and drift
3. Drift and ballistic wind
4. Ballistic wind and range wind

8-21. In what direction do gun projectiles tend to
drift?

1. With the ballistic wind
2. Against the ballistic wind
3. In the same direction as the gun’s rifling

twists
4. In the direction of the cross wind

8-22. What reference line is used to determine the
present location of the target?

1. Line of sight
2. Line of fire
3. Sight angle
4. Sight deflection

8-23. In the fire control problem, what reference line
represents the difference between the line of
fire and the line of sight?

1. Sight deflection
2. sight angle
3. Drift
4. Parallax

8-24. What feature allows AEGIS to rapidly detect
system failures?

1. conveniently located test points and
jumper locations

2. Built-in test
3. Fault alarms
4. Built-in gauges
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8-25. What element of the AEGIS system performs
automatic fault detection and system re-
configuration?

1. ACTS
2. ADS
3. C&D
4. ORTS

8-26. What is the purpose of the doctrine statements
used in the AEGIS system?

1. To define automatic actions
2. To sequence target engagements
3. To restrict access to weapon firing controls
4. To provide computerized training for oper-

ators

8-27. Which of the following is NOT a function of
the AN/SPY-l radar system?

1. To provide midcourse guidance for stan-
dard missiles

2. To search for targets
3. To track targets
4. To control air engagements

8-28. Which of the following AEGIS subsystems is
used to control the AEGIS mission?

1. ACTS
2. C&D
3. ORTS
4. WCS

8-29. Which of the following AEGIS subsystems
acts as an interface between C&D and the
FCS?

1. ACTS
2. ADS
3. ORTS
4. WCS

8-30. Which of the following AEGIS subsystems
provides training for system operators?

1. ACTS
2. ADS
3. ORTS
4. WCS

8-31. What components of the Mk 34 GWS converts
the ballistic solution into gun orders?

1. SDC
2. GMP
3. GC
4. CDC

8-32. From what station in the Mk 34 GWS should
an operator manually select the ammunition
type?

1. GC
2. GCC
3. GMP
4. SDC

8-33. What is the function of the velocimeter of the
Mk 34 GWS?

1. To dampen the train and elevation move-
ments of the gun mount

2. To accurately determine target speed
3. To update projectile initial velocity
4. To allow all system components to track at

the same rate

8-34. Which of the following capabilities is NOT
currently available with the Mk 86 FCS?

1. SM-l missile engagements
2. SM-2 missile engagements
3. Gun engagements with surface targets

using the 5”/54 Mk 45 gun
4. Gun engagements with air targets using the

Mk 75 gun

8-35. From what position in the Mk 86 FCS is radar
tracking of a target initiated?

1. WCC
2. COC
3. I/O console
4. Mk 113 control console

8-36. From what position in the Mk 86 FCS is am-
munition selection entered?

1. WCC
2. COC
3. I/O console
4. Mk 67 control console

8-37. From what position in the Mk 86 FCS do oper-
ators run a system diagnosis?

1. WCC
2. COC
3. I/O console
4. Mk 67 control

8-38. The forward TV sight is mounted in what loca-
tion on the Mk 86 FCS?

1. On the AN/SPA-9A antenna
2. On the AN/SPG-60 antenna
3. On the optical sight gimbals
4. On the data/video unit
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8-39. The gun line-of-fire is determined in what
device in the Mk 86?

1. In the AN/SPR-9A
2. In the MTRR
3. In the AN/UYK-7
4. In the WCC

8-40. Which of the following systems can be con-
trolled by the Mk 92 FCS?

1. The Mk 75 gun only
2. The Mk 13 Mod 4 GMLS only
3. The Mk 75 gun and the Mk 13 Mod 4

GMLS
4. Weapons Alpha

8-41. What unit of the Mk 92 FCS provides long
range tracking for the systems?

1. CAS tracking antenna
2. CAS search antenna
3. STIR
4. CAS WCC

8-42. What unit of the Mk 92 FCS provides 1FF
interrogation?

1. CAS tracking antenna
2. CAS search antenna
3. STIR
4. CAS WCC

8-43. Gun mount and/or missile launcher position
orders originate from what location in the Mk
92 FCS?

1. The CAS WCC
2. The WCP
3. The DEAC
4. The STIR WCC

8-44. From what console in the Mk 92 FCS can track
data be entered in casualty mode operation?

1. The WCO
2. The DEAC
3. The WCP
4. The CAS WCC

8-45. From what major area(s) do/does system main-
tenance tests check equipment?

1. Alignment only
2. Electrical operability only
3. Gyro inputs
4. Alignment and electrical operability re-

quirements

8-46. What is the primary purpose of the DSOT?

1. To assess missile system readiness in its
normal mode of operation only

2. To assess gun systems readiness in its
normal mode of operation only

3. To assess missile and gun systems
readiness in their normal mode of opera-
tion

4. To assess missile and gun systems
readiness in their causality mode of opera-
tion

8-47. A training missile consists of what major sub-
assemblies?

1. Training missile shape only
2. Guided missile simulator only
3. Training missile and guided missile

simulator
4. Tactical missile and guidance system

8-48. GMTRs are carried aboard combatant ships for
what purpose?

1. Handling training
2. Damage control
3. Display only
4. Training and testing

8-49. When is combat system alignment established?

1. When the ship is commissioned
2. As the ship is constructed
3. periodically by the crew while the ship is in

commission
4. After the ship is constructed but before it is

commissioned

8-50. What is the job of the ship’s crew in regard to
combat system alignment?

1. To establish alignment only
2. To verify alignment only

3. To establish and verify alignment
4. To verify and correct alignment as neces-

sary

8-51. What is the first reference plane established in
a combat system?

1. Centerline
2. MRP
3. Ship’s base plane
4. WCRP
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8-52. What reference plane is used to establish train
zero?

1. The WCRP
2. The SBP
3. The MRP
4. The CRP

8-53. What reference plane is designated as the
alignment reference?

1. The WCRP
2. The SBP
3. The MRP
4. The CRP

8-54. For combat system elements that are equipped
with alignment telescopes, what type of align-
ment reference marks are established?

1. Centerline reference marks
2. Offset centerline reference marks
3. Bench marks
4. Telescopic reference marks

8-55. What type of checks is used as a ready
reference to verify gun system alignment?

1. Bench mark readings
2. Star checks
3. Theodolite
4. Tram checks

8-56. A tram reading determines system alignment
in what manner?

1. By placing a known distance between two
fixed points

2. By measuring the distance between two
known points

3. By establishing the distance between two
fixed points

4. By reading train and elevation angles while
at known angles to the WCRP

8-57. Tram reading are taken by moving the gun in
both directions several times with the results
averaged for what reason?

1. To account for play in the indicator dials
2. To detect lost motion in the gear trains
3. To allow for wear in the air drive motor
4. To allow for roller path equalizer input

8-58. How should you train the gun before taking
elevation tram readings?

1. Move the gun to zero degrees in train
2. Move the gun to 2000 minutes in elevation
3. Move the gun to 90 degrees from the

bearing of the high point
4. Move the gun to 180 degrees from the

bearing of the high point

8-59. What is the function of gun mount star checks?

1. To align the director to a bench mark
2. To verify alignment of the gun mount to

the reference tram readings
3. To establish parallelism between the gun

and the WCRP
4. To verify parallelism between the gun and

the WCRP

8-60. What information source is used as the
baseline for weapon system alignment verifi-
cation?

1. The SCLSIS log
2. The last star checks
3. The last alignment report
4. OP-762

8-61. What section of the smooth log is used to
determine spare parts available for your sys-
tem?

1. B
2. C
3. F
4. J

8-62. What type of preventive maintenance pro-
cedures are NOT found on MRCs?

1. Lubrication procedures
2. Equipment material condition
3. Fluid level checks
4. Inspection of some adjustments

8-63. When, if ever, is it appropriate to lubricate
mechanical equipment more often than is
called for on the MRC?

1. During heavy operational conditions
2. During equipment layup
3. During prefire checks
4. Never
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8-64. What problem(s), if any, can occur due to dirt
and dried hydraulic fluid being allowed to
collect on your equipment?

1. Mechanical adjustments can slip
2. Equipment damage can go undetected
3. Hydraulic leaks can go undetected
4. None

8-65. Which of the following is NOT a cause of gun
mount mechanical equipment misalignment?

1. Wear
2. slippage
3. Dirt and dried hydraulic fluid accumula-

tions
4. Twisting of the ship’s hull

8-66. What, if anything, is the difference between a
maintenance man and a maintenance man’s
helper?

1. A maintenance man knows how to use all
the tools available to him, such as MRCs,
technical manuals, and common sense; a
maintenance man’s helper can only per-
form minimum skill tasks, such as PMS

2. A maintenance man is senior in rank to a
maintenance man’s helper

3. A maintenance man has been in the Navy
longer than a maintenance man’s helper

4. Nothing

8-67. Which of the following statements represents
the ideal situation for the identification and
repair of gun mount casualties?

1. To have the gun quit working during a
firing operation then find and repair the
casualty

2. To discover a problem while performing
prefire checks then find and repair the
casualty

3. To discover the problem while performing
routine preventive maintenance then find
and repair the casualty

4. To routinely replace gun mount com-
ponents before they show any sign of wear
of defect

8-68. Which of the following personal attributes
should improve your ability to identify and
repair gun mount/GMLS casualties as they
occur?

1. A good understanding of PMS
2. A thorough understanding of how your

gun mount/GMLS works
3. A thorough understanding of PMS
4. A thorough knowledge of MDS

8-69. Which of the following is a good indication
that you have a problem with your preventive
maintenance habits?

1. You routinely find casualties of potential
casualties while performing preventive
maintenance

2. You routinely experience casualties while
performing preventive maintenance

3. You routinely experience casualties while
conducting firing exercises

4. You rarely experience casualties while
firing the gun

8-70. Which of the following information is crucial
to scheduling gun mount overhaul work?

1. Preventive maintenance records
2. The gun system supply log
3. Gun casualty documentation
4. The verbal recommendations of the

division officer

8-71. Which of the following phrases best describes
viscosity?

1. The number of specified uses for a certain
lubricant

2. The prescribed temperature range for a
certain lubricant

3. A lubricant with additives
4. The thickness of a lubricant

8-72. What term describes a lubricant’s reaction to
temperature variations?

1. Viscosity
2. Viscosity index
3. Temperature index
4. Temperature stability

8-73. What term describes the lowest temperature
characteristic of a lubricant?

1. Flash point
2. Oiliness
3. Flame point
4. Flow point
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8-74. Which of the following signs indicates the
deterioration of a lubricant?

1. The inspection date stamped on the con-
tainer has been reached or passed

2. Oil puddles form on the surface of grease
after being stored for a while

3. The lubricant changes color
4. The lubricant has been exposed to open air

for more than 14 days

8-75. In addition to lubrication, what other func-
tion(s) is/are performed through the use of
lubricants?

1. Corrosion prevention only
2. Corrosion prevention and oxidant removal
3. Seal out contamination
4. Collection and removal of oxidants from

the system only

45



 

 


	PREFACE
	TABLE OF CONTENTS
	INSTRUCTIONS FOR TAKING THE COURSE
	Student Comments
	CHAPTER 1
	EXPLOSIVES AND PYROTECHNICS
	WARNING
	EXPLOSIVES
	Figure 1-1.—High-explosive train.
	Figure 1-2.—Typical case electric primer.
	Figure 1-3.—Solid propellant grains.

	SERVICE EXPLOSIVES AND THEIR USE
	WARNING
	PYROTECHNICS
	Figure 1-4.—The Mk 58 Mod 0 marine location marker.
	Figure 1-5.—The Mk 58 Mod 1 marine location marker.
	Figure 1-6.—The Mk 6 Mod 3 marine location marker.

	WARNING
	Figure 1-7.—The AN-M37A2 through the AN-M39A2 aircraft illumination signals.
	Figure 1-8.—The Mk 1 marine illumination signal.

	WARNING
	Figure 1-9.—The Mk 2 marine smoke signal.
	Figure 1-10.—The AN-M8 pyrotechnic pistol.
	Figure 1-11.—The Mk 13 marine smoke and illumination signal.
	Figure 1-12.—The Mk 1 Navy light.
	Figure 1-13.—The Mk 79 Mod 0 illumination signal kit.

	WARNING
	NOTE
	WARNING
	WARNING
	ORDNANCE SAFETY
	SUMMARY

	CHAPTER 2
	AMMUNITION AND MAGAZINES AND MISSILE HANDLING
	AMMUNITION
	Figure 2-1.—Typical Navy gun ammunition assemblies.
	Figure 2-2.—External features of a typical gun projectile.
	Figure 2-3.—Common projectile types.
	Figure 2-4.—Tank-type 5"/54 cartridge case container.
	Figure 2-5.—Typical cartridge case for separated ammunition, sectional view.
	Figure 2-6.—Typical round of fixed ammunition, cartridge case assembled with projectile, sectional view.

	FUZES
	Figure 2-7.—Forces that work on fuzes: A. Setback and angular acceleration (projectile in gun bore); B. Centrifugal force (projectile in flight); C. Creep (projectile in flight); D Impact.
	Figure 2-8.—Projectile base fuze.

	IDENTIFICATION OF AMMUNITION
	Table 2-1.—Ammunition Color Coding

	RETAIL ORDNANCE LOGISTICS MANAGEMENT SYSTEM
	CONVENTIONAL AMMUNITION INTEGRATED MANAGEMENT SYSTEM
	Figure 2-9.—Ammunition master stock record card.
	Figure 2-10.—Ammunition lot/location card.

	SHIPBOARD AMMUNITION INSPECTION
	Figure 2-11.—Ammunition serial/location card.

	MAGAZINES
	Figure 2-12.—Bimetallic maximum and minimum thermometer: A. Internal components; B. Dial face and pointers.
	Figure 2-13.—A. The magazine temperature record; B. Daily magazine temperature report.

	MAGAZINE SPRINKLER SYSTEM
	NOTE
	Figure 2-14.—Diaphragm-operated magazine sprinkler control valve.
	Figure 2-15.—Manual control valve.
	Figure 2-16.—Hydraulically operated remote control valve.
	Figure 2-17.—Spring-loaded lift check valve.
	Figure 2-18.—Hydraulically operated check valve.
	Figure 2-19.—Power-operated check valve.
	Figure 2-20.—Hydraulic (SW) and thermopneumatic control system for magazine sprinkler valves.
	Figure 2-21.—Heat-sensing device (HSD).
	Figure 2-22.—Vented check valve.
	Figure 2-23.—Pneumatically released pilot (PRP) valve.

	NOTE
	AMMUNITION HANDLING AND SAFETY
	Figure 2-24.—FH alarm sensor.
	Figure 2-25.—Operator's identification card.
	Table 2-2.—MHE Fire and Explosion Safety Designations
	Figure 2-26.—Standard forklift truck, type EE, code 1370.
	Figure 2-27.—Cargo mat.
	Figure 2-28.—Skip box.
	Figure 2-29.—Mk 11 Mod 1 pallet adapter.
	Figure 2-30.—Mk 16 Mod 0 pallet adapter.
	Figure 2-31.—Adjustable pallet sling.
	Table 2-3.—Certification Level Qualification Standards
	Table 2-4.—Work Task Code Definitions
	Table 2-5.—Families of Explosive Devices (partial list)
	Figure 2-32.—Sample certification sheet.
	Figure 2-33.—Typical application of quantity-distance at port facilities.

	MISSILE HANDLING
	Figure 2-34.—The major sequences of missile processing and handling.
	Figure 2-35.—Mk 372 Mod 5 container for Standard MR missiles.
	Figure 2-36.—Mk 632 Mod 0 container for Harpoon missiles.
	Figure 2-37.—Mk 183 container for ASROC missiles.
	Figure 2-38.—Mk 13 Mod 0 VLS canister.
	Figure 2-39.—Mk 14 Mods 0 & 1 canisters.
	Figure 2-40.—Mk 15 Mod 0 canister.
	Figure 2-41.—Mk 19 Mod 0 canister.
	Figure 2-42.—Mk 21 Mod 0 canister.
	Figure 2-43.—Mk 79 Mod 1 missile handling band and Mk 91 Mod 1 VLS canister handling band.
	Figure 2-44.—Mk 6 Mods 2 & 4 missile transfer dolly.
	Figure 2-45.—Mk 100 guided missile stowage adapter.
	Figure 2-46.—Mk 20 stowage cradle.
	Figure 2-47.—Stacking configurations available with the Mk 20 stowage cradle: A. Staggered-aft method; B. Alternate staggering method.
	Figure 2-48.—View A. A Mk 5 hoisting beam attached to a missile; View B. A Mk 15 hoisting beam.
	Figure 2-49.—Mk 8 dolly loading stand.
	Figure 2-50.—Mk 45 Mod 1 handlift truck.
	Figure 2-51.—Handling a Mk 372 container with Mk 45 handlift trucks with Mk 26 handlift truck adapters.
	Figure 2-52.—Mk 26 Mod 2 handlift truck adapter.
	Figure 2-53.—Mk 160 Mods 0 & 1 VLS handlift truck adapters.
	Figure 2-54.—Typical front-loading forklift truck.

	NOTE
	Figure 2-55.—A Standard MR missile handling sequence; container to dolly without roll.
	Figure 2-56.—A Standard MR missile handling sequence; container to loading stand to dolly roll.
	Figure 2-57.—Missile transfer by STREAM.
	Figure 2-58.—Dockside replenishment.

	MISSILES ABOARD SHIP
	Figure 2-59.—Lighter replenishment.

	SUMMARY

	CHAPTER 3
	SMALL ARMS
	SMALL ARMS FUNDAMENTALS
	Figure 3-1.—The small arms cycle of operation.

	AUTOMATIC AND SEMIAUTOMATIC FIRING SYSTEMS
	Figure 3-2.—Types of operating systems.

	HANDGUN
	Figure 3-3.—9-mm M9 semiautomatic pistol.
	Figure 3-4.—M9 magazine.
	Figure 3-5.—Detailed disassembly of the 9-mm M9 pistol.
	Table 3-1.—Part Number Nomenclature

	WARNING
	Figure 3-6.—Disassembly lever release button.
	Figure 3-7.—Disassembly lever.
	Figure 3-8.—Removal of slide and barrel assembly.
	Figure 3-9.—Compressing the recoil spring.

	SHOULDER WEAPONS
	Figure 3-10.—Removing the recoil spring and spring guide.
	Figure 3-11.—Recoil spring and spring guide.
	Figure 3-12.—Removing the barrel from the slide.
	Figure 3-13.—7.62-mm M14 rifle and controls—right-front view.
	Figure 3-14.—7.62-mm M14 rifle with the bipod installed.
	Figure 3-15.—7.62-mm M14 rifle with the M6 bayonet knife.
	Figure 3-16.—Selector for semiautomatic and automatic fire.
	Figure 3-17.—Installation and removal of magazine.
	Figure 3-18.—Loading magazine through cartridge clip guide.
	Figure 3-19.—Loading magazine with a loading tool.
	Figure 3-20.—Gas spindle valve in the ON and OFF positions.
	Figure 3-21.—Group assemblies of the M14 rifle.
	Figure 3-22.—Disengaging the connector assembly.
	Figure 3-23.—Removing the connector assembly.
	Figure 3-24.—Component parts of the operating rod and connector group.
	Figure 3-25.—5.56-mm M16A3 rifle, left- and right-side views.
	Figure 3-26.—Attaching the clothespin bipod to the M16A3 rifle.
	Figure 3-27.—Selector lever pointing to SAFE.

	CAUTION
	Figure 3-28.—Removing the magazine.
	Figure 3-29.—Pulling the charging handle rearward.
	Figure 3-30.—Locking the bolt open.
	Figure 3-31.—Pressing the takedown pin to the right.

	NOTE
	NOTE
	Figure 3-32.—Breaking the upper receiver away from the lower receiver.
	Figure 3-33.—Pressing out the receiver pivot pin.
	Figure 3-34.—Upper and lower receiver groups.
	Figure 3-35.—Removing the bolt carrier from the receiver.
	Figure 3-36.—Removing the charging handle.
	Figure 3-37.—Pressing out the firing pin retaining pin.
	Figure 3-38.—Removing the firing pin.
	Figure 3-39.—Removing the cam pin.
	Figure 3-40.—Removing the bolt.
	Figure 3-41.—Loading cartridges into the magazine.
	Figure 3-42.—Loading cartridges into the magazine with the magazine loading strip and charger.

	NOTE
	SHOTGUNS
	Figure 3-43.—Remington M870 shotgun.
	Figure 3-44.—Remington M870 receiver nomenclature.
	Figure 3-45.—M870 trigger plate assembly.
	Figure 3-46.—M870 fore-end assembly.

	CAUTION
	Figure 3-47A.—M870 individual parts breakdown.
	Figure 3-47B.—M870 parts list.

	NOTE
	MK 87 MOD 1 LINE-THROWING RIFLE ADAPTER KIT
	Figure 3-48.—Mossberg M500 shotgun safety and action release.

	WARNING
	Figure 3-49.—Launcher.
	Figure 3-50.—Projectile.
	Figure 3-51.—Chemical light wand.
	Figure 3-52.—Activating chemical light wand.
	Figure 3-53.—Canister.
	Figure 3-54.—Mk 87 Mod 1 kit on M14 rifle.

	NOTE
	Figure 3-55.—Grenade cartridges.
	Figure 3-56.—Shot line.
	Table 3-2.—Range Data

	MACHINE GUNS
	Figure 3-57.—.50-cal. HB Browning machine gun (M2).
	Figure 3-58.—Headspace and timing gauge.
	Figure 3-59.—Bolt-latch release free of the bolt-latch-release lock.
	Figure 3-60.—First round held in feedway by belt-holding pawl.

	WARNING
	WARNING
	Figure 3-61.—M60 machine gun: (A) Bipod mounted; (B) Tripod mounted.

	NOTE
	Figure 3-62.—M60 rear sight.
	Figure 3-63.—Sear disengaging from sear notch.
	Figure 3-64.—Feeding.
	Figure 3-65.—Chambering.
	Figure 3-66.—Weapon locked, ready to fire.
	Figure 3-67.—Firing.
	Figure 3-68.—Unlocking action of gases.
	Figure 3-69.—Extraction and ejection.
	Figure 3-70.—Major groups and assemblies of the M60 machine gun.
	Figure 3-71.—Releasing the stock latch.
	Figure 3-72.—Removing the buffer group.
	Figure 3-73.—Separating the buffer from the drive spring guide.
	Figure 3-74.—Removing the operating group.
	Figure 3-75.—Removing the trigger mechanism grip group.

	NOTE
	Figure 3-77.—Inserting the drive spring.
	Figure 3-76.—Removing the barrel assembly.
	Figure 3-78.—25-mm M242 automatic gun.
	Figure 3-79.—The Mk 38 Mod 0 machine gun system.
	Figure 3-80.—M242 major components: A. Feeder assembly; B. Receiver; C. Barrel.
	Figure 3-81.—M242 bolt operation.

	GRENADE LAUNCHERS
	Figure 3-82.—M79 grenade launcher.
	Figure 3-83.—Cartridges used with the M79 grenade launcher.
	Figure 3-84.—Grenade launcher controls.
	Figure 3-85.—Rear sight assembly.
	Figure 3-86.—Loading the M79 grenade launcher.
	Figure 3-87.—Firing the M79 from the standing position.
	Figure 3-88.—Firing the M79 from the prone position.
	Figure 3-89.—Removing the fore-end assembly retainer screw.
	Figure 3-90.—Removing the fore-end assembly.
	Figure 3-91.—Removing the barrel group.
	Figure 3-92.—Removing receiver group attaching screw.
	Figure 3-93.—Mk 19 Mod 3 machine gun.
	Figure 3-94.—Major components of the Mk 19 Mod 3 machine gun.
	Figure 3-95.—Loading the Mk 19 Mod 3 machine gun.
	Figure 3-96.—Charging the Mk 19 Mod 3 machine gun.
	Figure 3-97.—Mk 19 Mod 3 machine gun loading operation.
	Figure 3-98.—Mk 19 Mod 3 machine gun firing sequence.
	Figure 3-99.—Mk 19 Mod 3 machine gun recoil and ejecting sequence.

	SUPPORT WEAPONS
	Figure 3-100.—40-mm grenade launcher, M203, mounted on the M16A3 rifle.
	Figure 3-101.—40-mm grenade launcher, M203, controls and their identifications.
	Figure 3-102.—Quadrant sight assembly.
	Figure 3-103.—Launcher 84-mm, M136 (AT4), Heat.
	Figure 3-104.—Launcher components.
	Figure 3-105.—Cartridge XM136 (AT4).
	Figure 3-106.—The 60-mm lightweight mortar (M224).

	SPECIAL PRECAUTIONS FOR SMALL ARMS
	WARNING
	SMALL ARMS MAINTENANCE
	STOWAGE AND ISSUE OF SMALL ARMS
	SMALL ARMS RANGE DUTIES
	HAND GRENADES
	Figure 3-107.—Functioning of the fuze.
	Figure 3-108.—Proper way to grip the hand grenade.
	Figure 3-109.—To throw from the standing position.

	LANDING-PARTY EQUIPMENT
	Figure 3-110.—Load-carrying equipment.

	SUMMARY
	Figure 3-111.—Assembled load-carrying equipment.


	CHAPTER 4
	BASIC MECHANISMS
	MECHANICAL DEVICES
	Figure 4-1.—A face cam used in a firing cutout mechanism.
	Figure 4-2.—A. A barrel cam used as a firing cutout device in a 5"/54 gun; B. An edge cam positioning a hydraulic valve.
	Figure 4-3.—Gears used to reverse the direction of rotation.
	Figure 4-4.—The function of an idler gear.
	Figure 4-5.—Gear configurations.
	Figure 4-6.—Simple reduction gears.
	Figure 4-7.—A simple lever.
	Figure 4-8.—The 5"/54 carrier ejector mechanism.
	Figure 4-9.—Couplings and their applications.
	Figure 4-10.—Example of plain (sliding) bearings.
	Figure 4-11.—Bearings with roller contact.

	HYDRAULIC MACHINES
	Figure 4-12.—Ball bearings: A. Radial type; B. Thrust type.
	Figure 4-13.—Force transmitted through fluid.
	Figure 4-14.—Transmitting force through a small pipe.
	Figure 4-15.—Multiplication of forces.
	Figure 4-16.—A fluid reservoir.
	Figure 4-17.—A. A full-flow filtering device; B. A micronic filter element.
	Figure 4-18.—Control and unloading valves.
	Figure 4-19.—A gas-operated, bladder type accumulator.
	Figure 4-20.—A rotary gear pump.
	Figure 4-21.—Operation of the axial piston pump.
	Figure 4-22.—A hydraulic CAB unit.
	Figure 4-23.—Solenoid housing and valve block.
	Figure 4-24.—Center guide extended; hydraulic schematic.
	Figure 4-25.—Center guide retract; hydraulic schematic.
	Figure 4-26.—Center guide hydraulic cylinder.

	CAB TYPE OF POWER DRIVES
	Figure 4-27.—A basic CAB type of power drive.
	Figure 4-28.—A-end and B-end combination; CAB unit.
	Figure 4-29.—Tilt plate, socket ring, and stroking pistons.
	Figure 4-30.—Valve plate.
	Figure 4-31.—Basic operation of the A-end.
	Figure 4-32.—Basic operation of the B-end.
	Figure 4-33.—Dual gear pump assembly.
	Figure 4-34.—Interaction between a basic CAB type of power drive and a control assembly.
	Figure 4-35.—Power-off brake.
	Figure 4-36.—Power-off brake operation.
	Figure 4-37.—Start condition of a main relief valve.
	Figure 4-38.—Normal condition of a main relief valve.

	76-MM 62-CALIBER GUN MOUNT MARK 75 HYDRAULIC SYSTEM
	Figure 4-39.—Hydraulic power unit.
	Figure 4-40.—Revolving magazine and screw feeder.
	Figure 4-41.—Screw feeder and related components.
	Figure 4-42.—Upper gun-loading components.
	Figure 4-43.—Rocking arm assemblies.
	Figure 4-44.—Location of loader drum assembly.
	Figure 4-45.—Transfer tray mechanism assembly.
	Figure 4-46.—Equilibrator and compensator assemblies.
	Figure 4-47.—Slide assembly.
	Figure 4-48.—Recoil/counterrecoil system.
	Figure 4-49.—Location of cold recoil jacks.
	Figure 4-50.—Ammunition-handling system.
	Figure 4-51.—Movement of rounds in revolving magazine.
	Figure 4-52.—Ammunition flow diagram.
	Figure 4-53.—Movement of rounds from screw feeder to loader drum.

	5-INCH 54-CALIBER GUN MOUNT MARK 45 HYDRAULIC SYSTEM
	Figure 4-54.—Movement of rounds in loader drum.
	Figure 4-55.—Gun-loading system; general components.
	Figure 4-56.—Lower accumulator system.
	Figure 4-57.—Lower hoist.
	Figure 4-58.—Loader drum.
	Figure 4-59.—Fuze setter.
	Figure 4-60.—Upper hoist.
	Figure 4-61.—Upper accumulator system.
	Figure 4-62.—Cradle and rammer.
	Figure 4-63.—Slide and slide-mounted components.

	ACTUAL GMLS POWER DRIVES
	Figure 4-64.—Train/elevation hydraulic system; block diagram.
	Figure 4-65.—Mk 26 GMLS integrated hydrostatic transmission and brake assembly; typical for all main power drives.
	Figure 4-66.—Piston type of accumulator; typical.
	Figure 4-67.—Mk 26 GMLS emergency drive; typical arrangement for all power drives.
	Figure 4-68.—RSR/hoist exercise and emergency accumulator system; power drive components.

	SAFETY
	Figure 4-69.—Manual transfer valve assembly; in strikedown area.
	Figure 4-70.—Manual shutoff valve assembly; in each guide arm.

	SUMMARY

	CHAPTER 5
	ELECTRICAL AND ELECTRONIC CIRCUIT ANALYSIS
	GUN MOUNT POWER SUPPLY AND CONTROL CIRCUIT COMPONENTS
	Figure 5-1.—Power-on indication circuit.
	Figure 5-2.—Switch classification according to number of poles and throws.
	Figure 5-3.—The J multipole rotary switch.
	Figure 5-4.—The J switch contact arrangement.
	Figure 5-5.—JR rotary switch: A. Typical switch arrangement, schematic; B. JR switch contact arrangement; C. Face view.
	Figure 5-6.—A. Sensitive microswitch; B. Manual push-button switch.
	Figure 5-7.—Proximity and optical switches.
	Figure 5-8.—Simple relay circuit.
	Figure 5-9.—Miniature "canned" relay.
	Figure 5-10.—Time-delay relay.
	Figure 5-11.—Size 1 contactor.
	Figure 5-12.—Overload relay.
	Figure 5-13.—Circuit breaker and terminal arrangements.
	Figure 5-14.—Solenoids: A. Two-coil; B. Three-coil; C. Mk 45 gun solenoid unit.
	Figure 5-15.—Electrical symbols.
	Table 5-1.—Electrical Component Designations

	CONTROL CIRCUITS
	Figure 5-16.—Transistor schematic symbols.
	Table 5-2.—Logic Circuit Symbology
	Figure 5-17.—Typical logic control circuit.
	Figure 5-18.—Inverter buffer circuit for SIB4.
	Figure 5-19.—Test/Fault code keyboard and displays.

	WARNING
	SYNCHRO CIRCUITS
	Figure 5-20.—Schematic symbols for synchros.
	Figure 5-21.—Repulsion and attraction.
	Figure 5-22.—Pivoted bar magnet.
	Figure 5-23.—Synchro primary magnetic field.
	Figure 5-24.—Effective stator voltages.
	Figure 5-25.—Torque synchros used to position a dial.
	Figure 5-26.—Torque synchros used to move valves.
	Figure 5-27.—Basic synchro system.
	Figure 5-28.—System zero.

	CIRCUIT FAILURES
	Figure 5-29.—Gun control panel.
	Table 5-3.—GCP: Controls and Indicators
	Table 5-3.—GCP: Controls and Indicators—Continued
	Table 5-3.—GCP: Controls and Indicators—Continued
	Table 5-3.—GCP: Controls and Indicators—Continued
	Table 5-3.—GCP: Controls and Indicators—Continued
	Table 5-3.—GCP: Controls and Indicators—Continued
	Figure 5-30.—Inside top cover of GCP.
	Table 5-4.—Inside Top Cover of GCP
	Figure 5-31.—Inside top compartment of GCP.
	Table 5-5.—Inside Top Compartment of GCP
	Table 5-5.—Inside Top Compartment of GCP—Continued
	Figure 5-32.—Inside bottom compartment of GCP.
	Table 5-6.—Inside Bottom Compartment of GCP
	Table 5-6.—Inside Bottom Compartment of GCP—Continued
	Figure 5-33.—Right side of GCP.
	Table 5-7.—Right Side of GCP
	Table 5-7.—Right Side of GCP—Continued
	Table 5-8.—Connector Jack J12 Test Points
	Figure 5-34.—Left side of GCP.
	Table 5-9.—Left Side of GCP
	Figure 5-35.—Microswitch.
	Figure 5-36.—Proximity switch.
	Figure 5-37.—Fuses.
	Figure 5-38.—Indicating lamp.
	Figure 5-39.—Push-button switch.
	Figure 5-40.—Toggle switch.
	Figure 5-41.—Module.
	Figure 5-42.—Synchro.
	Figure 5-43.—Circuit breaker.
	Table 5-10.—Control System Components
	Figure 5-44.—Barrel cooling control panel.
	Figure 5-45.—Barrel cooling control panel—inside cover.
	Table 5-11.—Barrel Cooling Control Panel (Inside Cover)
	Figure 5-46.—Junction box 1JB1 (Mod 0 gun mount).
	Figure 5-47.—Junction box 1JB1 (Mod 1 gun mount).
	Figure 5-48.—Slip ring assembly.
	Figure 5-49.—Exhaust fan (inside view).

	WARNING
	NOTE
	Figure 5-50.—Light fixture.
	Figure 5-51.—Sound-powered telephone jack box (J302).
	Figure 5-52.—GCP blowers.
	Figure 5-53.—Switch and counter board assembly.
	Table 5-12.—GCP: Controls and Indicators (Top Cover Open)

	MK 75 TRAIN AND ELEVATION SYSTEM
	Figure 5-54.—Train power drive.
	Figure 5-55.—Train power drive (cutaway).
	Figure 5-56.—Train synchro control box assembly and transmission gear assembly.
	Figure 5-57.—Train synchro control box components.
	Figure 5-58.—Silicon-controlled rectifier (SCR).

	MK 45 GUN MOUNT CONTROL SYSTEM
	Figure 5-59.—Electrical control system panel.
	Figure 5-60.—Power panel EP1 (back of door).
	Table 5-13.—Power Panel EP1—Back of Door
	Figure 5-61.—Power panel EP1 (interior).
	Table 5-14.—Power Panel EP1—Interior
	Figure 5-62.—Control panel EP2 (back of front door).
	Table 5-15.—Control Panel EP2—Back of Front Door
	Figure 5-63.—Control panel EP2 (inside of angular shelf).
	Figure 5-64.—Control panel EP2 (inside rear door) (sheet 1 of 2).
	Figure 5-64.—Control panel EP2 (inside rear door) (sheet 2 of 2).
	Table 5-16.—Control Panel EP2—Inside of Rear Door
	Figure 5-65.—Control panel EP2 (inside rear) (sheet 1 of 2).
	Figure 5-65.—Control panel EP2 (inside rear) (sheet 2 of 2).
	Table 5-17.—Control Panel EP2 (Inside Rear)
	Table 5-17.—Control Panel EP2 (Inside Rear)—Continued
	Table 5-17.—Control Panel EP2 (Inside Rear)—Continued
	Figure 5-66.—Control panel EP2 (inside front).
	Table 5-18.—Control Panel EP2 (Inside Front)
	Figure 5-67.—Train and elevation local control unit, back of panel.
	Figure 5-68.—Gun mount control system components (sheet 1 of 3).
	Figure 5-68.—Gun mount control system components (sheet 2 of 3).
	Figure 5-68.—Gun mount control system components (sheet 3 of 3).
	Table 5-19.—Gun Mount Control System Components
	Figure 5-69.—Jack box.
	Figure 5-70.—Terminal box.
	Figure 5-71.—Light-emitting diode switch/indicator assembly.
	Figure 5-72.—Switch/indicator assembly.
	Figure 5-73.—Thumbwheel switches.
	Figure 5-74.—Rotary switch.
	Figure 5-75.—Circuit cards.
	Figure 5-76.—Segmented readout displays.
	Figure 5-77.—Wire-wrap backplane.

	SOLID-STATE CONTROL CIRCUIT OPERATION
	Figure 5-78.—Retract launcher rail schematic; Mk 13 Mod 4 GMLS retractable rail.

	SHIP'S POWER AND DISTRIBUTION
	Figure 5-79.—Extend launcher rail schematic; Mk 13 Mod 4 GMLS retractable rail.

	SAFETY
	Figure 5-80.—Shipboard power distribution on a FFG-7 class ship.

	SUMMARY

	CHAPTER 6
	GUNS AND GUN MOUNTS
	GUN COMPONENTS
	Figure 6-1.—Gun-positioning equipment.
	Figure 6-2.—Elevation system power drive.
	Figure 6-3.—Elevation CAB unit (cutaway view).
	Figure 6-4.—CAB unit (mechanical schematic).
	Figure 6-5.—Safety relief valve operation.
	Figure 6-6.—Auxiliary relief valve block (elevation motor started).

	FIRING EQUIPMENT (GENERAL)
	Figure 6-7.—Auxiliary relief valve block (power-off brake released).
	Figure 6-8.—Servo accumulator (schematic diagram).
	Figure 6-9.—The sliding wedge breechblock.
	Figure 6-10.—Recoil and counterrecoil systems.

	PREFIRE REQUIREMENTS (GENERAL)
	Figure 6-11.—5"/54 Mk 45 recoil and counterrecoil systems.

	GUN SYSTEMS
	Figure 6-12.—Firing cutout mechanism, response gearing, and cam.
	Figure 6-13.—The 5"/54 Mk 45 Mod 0; general arrangement.
	Figure 6-14.—The 5"/54 Mk 45 gun-loading system; major components.
	Figure 6-15.—Filling of the loader drum through the lower hoist.
	Figure 6-16.—A round at the transfer station with fuze setter in place setting fuze.
	Figure 6-17.—First round in the upper hoist.
	Figure 6-18.—First round raised into the cradle.
	Figure 6-19.—The cradle raises.
	Figure 6-20.—Cradle completely up and rammer extending.
	Figure 6-21.—Rammer retracting and loader indexing.
	Figure 6-22.—Cradle lowers and empty case tray lowers to the FIRE position.
	Figure 6-23.—The gun fires and recoils.
	Figure 6-24.—The breech opens and the empty case is ejected.
	Figure 6-25.—The cradle and empty case tray raise to ram the second round and eject the empty case.
	Figure 6-26.—The Mk 75 gun system, general configuration.
	Figure 6-27.—The Mk 75 gun-loading system; major components.
	Figure 6-28.—Movement of rounds in the revolving magazine and screw feeder.
	Figure 6-29.—Ammunition flow from the revolving magazine through the screw feeder.

	GUN OPERATION AND MISFIRE PROCEDURES
	Figure 6-30.—Movement of rounds from the screw feeder to the loader drum.
	Figure 6-31.—Movement of rounds in the loader drum.

	SUMMARY

	CHAPTER 7
	GMLSs: PRIMARY FUNCTIONS AND DESCRIPTIONS
	MK 13 MODS 4 AND 7 GMLS
	Figure 7-1.—Major GMLSs.
	Figure 7-2.—Mk 13 Mod 4 GMLS.
	Figure 7-3.—Mk 13 Mod 4 GMLS, launcher load positions.
	Figure 7-4.—Mk 13 Mod 4 GMLS, launcher.
	Figure 7-5.—Guide arm.
	Figure 7-6.—Right-hand fin opener and contactor assembly.
	Figure 7-7.—Launcher carriage.
	Figure 7-8.—Magazine structure.
	Figure 7-9.—Inner structure.
	Figure 7-10.—Ready service ring.
	Figure 7-11.—Magazine hoist.
	Figure 7-12.—Hoist chain components: A. Hoist chain; B. Outer hoist pawl.
	Figure 7-13.—Launcher control station.
	Figure 7-14.—Power panel, EP1.
	Figure 7-15.—Control console, EP2.
	Figure 7-16.—Electronics panel, EP3 (sheet 1 of 2).
	Figure 7-16.—Electronics panel, EP3 (sheet 2 of 2).

	MK 26 GMLS AND MODS
	Figure 7-17.—Mk 26 GMLS with Mod differences.
	Figure 7-18.—Launching system control components.
	Figure 7-19.—RSR components, general arrangement.
	Figure 7-20.—Hanger rail assembly.
	Figure 7-21.—ASW depth charge indicator.
	Figure 7-22.—Hoist components, general arrangement.
	Figure 7-23.—Hanger rail and system nuclear locks.
	Figure 7-24.—Fin opener assembly.
	Figure 7-25.—AAW identification probe.
	Figure 7-26.—RSR/hoist power drive.
	Figure 7-27.—Carriage, general arrangement.
	Figure 7-28.—Guide components, general arrangement.
	Figure 7-29.—ASW contactor assembly.
	Figure 7-30.—Integrated control station.
	Figure 7-31.—Main control console.
	Figure 7-32.—Main control console modules.
	Figure 7-33.—Missile select and launcher display module.
	Figure 7-34.—Console control shelf assembly modules.
	Figure 7-35.—Power supply module.
	Figure 7-36.—Circuit card housings, typical.
	Figure 7-37.—Train and elevation control test center.

	MK 41 VERTICAL LAUNCHING SYSTEM (VLS)
	Figure 7-38.—Personnel access trunk.
	Figure 7-39.—Vertical Launching System Mk 41 Mod 0.
	Figure 7-40.—Vertical Launching System Mk 41 Mod 1.
	Figure 7-41.—Vertical Launching System Mk 41 Mod 2.
	Figure 7-42.—Launcher control unit Mk 211 Mod 0.
	Figure 7-43.—Launcher control unit Mk 211 Mod 1.
	Figure 7-44.—Vertical launcher Mk 158 Mod 0.
	Figure 7-45.—Vertical launcher Mk 159 Mod 0.
	Figure 7-46.—Module structure.
	Figure 7-47.—5-Cell strikedown module Mk 3 Mod 0.

	SUMMARY

	CHAPTER 8
	GMLS: SECONDARY AND AUXILIARY FUNCTIONS
	NOTE
	JETTISONING
	Figure 8-1.—Mk 13 Mod 4 GMLS jettison device.
	Figure 8-2.—Mk 26 GMLS jettison device.

	STRIKEDOWN
	Figure 8-3.—Transfer dolly.
	Figure 8-4.—Mk 13 Mod 4 GMLS strikedown operations.
	Figure 8-5.—Typical strikedown hand-control unit.
	Figure 8-6.—Chain-driven fixture.
	Figure 8-7.—Mk 26 GMLS strikedown/intertransfer mechanism.
	Figure 8-8.—Strikedown beam and strongback assemblies.
	Figure 8-9.—On-deck strikedown control panel; front panel.
	Figure 8-10.—AAW dolly deck track.
	Figure 8-11.—AAW missile receiver beam.
	Figure 8-12.—ASW container receiver plate.
	Figure 8-13.—5-cell strikedown module Mk 3 Mod 0.
	Figure 8-14.—Elevator hatch in OPEN position.
	Figure 8-15.—Elevator assembly Mk 2 Mod 0.
	Figure 8-16.—Control panel A19.
	Figure 8-17.—Power distribution panel A20.
	Figure 8-18.—VLS strikedown crane Mk 1 Mod 0 in operating configuration.
	Figure 8-19.—Crane operating controls.

	FIRE SUPPRESSION SYSTEMS
	Figure 8-20.—Components of a CO2 system; inside magazine structure.
	Figure 8-21.—Components of a CO2 system; outside magazine structure.
	Figure 8-22.—Cylinder value and discharge head schematic.
	Figure 8-23.—Arrangement of inner and outer CO2 systems.
	Figure 8-24.—A typical water injection system; these components are located outside the magazine.
	Figure 8-25.—Water injector (detector nozzle).
	Figure 8-26.—Mk 13 GMLS magazine base; injection system arrangement inside magazine area.
	Figure 8-27.—Mk 26 GMLS water injection system.
	Figure 8-28.—Dry-type sprinkler system schematic; in static condition.
	Figure 8-29.—Heat-sensing device (HSD).
	Figure 8-30.—Pneumatically released pilot value (PRP).
	Figure 8-31.—PRP valve; internal schematic.
	Figure 8-32.—Remote control panel.
	Figure 8-33.—Main sprinkler control valve.
	Figure 8-34.—Leakage alarm switch.

	NOTE
	MAGAZINE SPRINKLING SYSTEMS
	Figure 8-35.—Deluge water supply and components.

	ENVIRONMENTAL CONTROL SYSTEMS
	Figure 8-36.—Anti-icing heat exchanger tank.
	Figure 8-37.—Module hatch heater elements.

	GMLS SAFETY SUMMARY
	Figure 8-38.—Mk 13 GMLS magazine ventilation system.

	SUMMARY

	CHAPTER 9
	SMS GUIDED MISSILES, AERODYNAMICS, AND FLIGHT PRINCIPLES
	STRUCTURE
	Figure 9-1.—Sectionalization of a missile.
	Figure 9-2.—Missile noses.

	CONTROL
	Figure 9-3.—Missile airframe design with respect to control surface location.
	Figure 9-4.—Missile configurations.
	Figure 9-5.—Forces acting on a moving missile.
	Figure 9-6.—Wing cross section.
	Figure 9-7.—Rotary movements of a missile: pitch, roll, and yaw.
	Figure 9-8.—Gyroscopes: A. Free gyro has two degrees of freedom; B. Rate gyro has one degree of freedom.
	Figure 9-9.—Precessing a gyro.
	Figure 9-10.—View A.—missile horizontal; View B.—missile rolls; View C.—missile pitches; View D.—missile yaws. In all cases, gyro remains fixed in space.
	Figure 9-11.—View A.—expansion wave; View B.—airflow around a supersonic fin.
	Figure 9-12.—High-speed fin configurations.
	Figure 9-13.—Arrangement of control surfaces.

	GUIDANCE
	Figure 9-14.—A basic missile control system (servo).
	Figure 9-15.—Basic missile guidance system.
	Figure 9-16.—Guidance phases of flight.
	Figure 9-17.—Basic radar command guidance.
	Figure 9-18.—Homing guidance system: A. Active; B. Semiactive; and C. Passive.

	PROPULSION
	Figure 9-19.—Cross-sectional view of a basic turbojet.
	Figure 9-20.—Components of a solid-fuel rocket motor, with end burning grain.
	Figure 9-21.—Solid propellant grains: A. Restricted burning; B. Restricted bored; C. Unrestricted burning; D. Grain patterns.
	Figure 9-22.—Cutaway view of a dual-thrust rocket motor.

	WARHEADS
	NOTE
	Figure 9-23.—A blast-effect warhead.
	Figure 9-24.—View A.—an unconnected rod warhead; View B.—a continuous rod warhead bundle and its expanding action; View C.—the continuous rod warhead™s circular pattern and cutting action.
	Figure 9-25.—Contact fuze action: A. Before impact; B. After impact.
	Figure 9-26.—A proximity fuze.
	Figure 9-27.—Schematic of typical explosive train with safety device.

	SMS GUIDED MISSILES
	Figure 9-28.—SM-1 MR and SM-2 ER major sections, components, and physical configuration.
	Figure 9-29.—Harpoon missile.
	Figure 9-30.—Tomahawk cruise missile.
	Table 9-1.—Missile Categories

	SUMMARY

	CHAPTER 10
	TARGET DETECTION AND WEAPONS CONTROL
	THE DETECTION PROCESS
	Figure 10-1.—The NTDS function.

	WEAPONS DIRECTION SYSTEM
	FIRE CONTROL
	Figure 10-2.—The AEGIS combat system.

	THE FIRE CONTROL PROBLEM
	NOTE
	Figure 10-3.—Cross section of a gun.
	Figure 10-4.—Vacuum and air trajectories for the same elevation angle.
	Figure 10-5.—Correcting for the effects of wind.
	Figure 10-6.—Reading true wind.
	Figure 10-7.—Effect of drift.
	Figure 10-8.—Lead angles in a surface problem.

	FIRE CONTROL SYSTEMS
	Figure 10-9.—Reference planes.
	Figure 10-10.—AEGIS weapon system Mk 7 major elements.
	Figure 10-11.—Functional interface of the Mk 34 GWS.
	Figure 10-12.—Mk 86 Mod 10 FCS.
	Figure 10-13.—The combination antenna.
	Figure 10-14.—The STIR director antenna.

	WEAPONS SYSTEM MAINTENANCE
	Figure 10-15.—Mk 92 FCS equipment configuration on FFG-7 class ship.
	Figure 10-16.—Sample system test MRC page.
	Figure 10-17.—Sample test fault directory.
	Figure 10-18.—Simplified DSOT data flow.

	TRAINING MISSILES
	Figure 10-19.—Mk 60 Mod 6, 7 GMTR for Standard missile systems.
	Figure 10-20.—GMTR dummy igniter and S&A lever.
	Figure 10-21.—Tail cone assembly components and simulator removal.
	Figure 10-22.—Mk 63 Mod 5, 6 front panel of the guided missile simulator.

	SUMMARY

	CHAPTER 11
	ALIGNMENT
	ALIGNMENT PRINCIPLES
	Figure 11-1.—Variation of roller path inclination with bearing.
	Figure 11-2.—Radar collimation.

	NOTE
	BATTERY ALIGNMENT
	Figure 11-3.—Tram bar and tram blocks.

	FIRING CUTOUT MECHANISMS
	RADAR ALIGNMENT
	FINAL ALIGNMENT AND TEST
	Table 11-1.—Smooth Log Data and General Outline

	SUMMARY

	CHAPTER 12
	MAINTENANCE
	PREVENTIVE AND CORRECTIVE MAINTENANCE
	NOTE
	Figure 12-1.—PMS documentation support during overhaul.
	Table 12-1.—ROH-Related 3-M Actions

	LUBRICANTS AND CORROSION CONTROL
	Figure 12-2.—Sample IEM schedule for ROH.
	Figure 12-3.—Hand-operated grease guns.
	Figure 12-4.—Hand-operated grease pumps: A. Handgun loader; B. Bucket type of lubricant pump.
	Figure 12-5.—Lubrication fittings.
	Figure 12-6.—A sample lubrication chart.

	BARREL MAINTENANCE
	NOTE
	CAUTION
	MAINTENANCE TOOLS
	Figure 12-7.—Torque wrenches.

	NOTE
	NOTE
	CAUTION
	SOURCES OF MAINTENANCE INFORMATION
	ORDNANCE DRAWINGS
	COMMON MAINTENANCE PROCEDURES
	Figure 12-9.—Encased seal.
	Figure 12-8.—A typical high-pressure hydraulic seal.
	Figure 12-10.—Use for a hydraulic seal replacement special tool.
	Figure 12-11.—The clevis.

	DAMAGE CONTROL PMS
	Figure 12-12.—Threaded linkage adjustments.
	Figure 12-13.—Eccentric shaft.

	PMS MANAGEMENT
	Figure 12-14.—Representative organizational structure for damage control PMS.
	Figure 12-15.—Shipboard 3-M Systems organization.
	Table 12-2.—Minimum PMS Spot Check Requirements and Periodicity of Accomplishment

	QUALITY ASSURANCE
	SAFETY
	PMS SAFETY
	Figure 12-16.—Breech-closed index mark.

	SUMMARY

	CHAPTER 13
	ADMINISTRATION AND TRAINING
	CORRECTIVE MAINTENANCE MANAGEMENT
	Figure 13-1.—Ships™ 3-M Data Request Forms.
	Figure 13-2.—Publication Record and Inventory Card (5x7). OPNAV 5070/11.

	COMBAT SYSTEMS READINESS
	Table 13-1.—Equipment Evaluated During CSRR

	SUBSYSTEMS
	CASUALTY REPORT (CASREP) SYSTEM
	Figure 13-3.—CSRR Detailed Discrepancy Report.
	Figure 13-4.—CSRR Summary Report.
	Figure 13-5.—Example of and INITIAL CASREP message.
	Figure 13-6.—Example of an UPDATE CASREP message.
	Figure 13-7.—Example of a multiple UPDATE CASREP message.
	Figure 13-8.—Example of a CORRECT CASREP message.
	Figure 13-9.—Example of a CANCEL CASREP message.
	Table 13-2.—Casualty Categories and Criteria

	ORDNANCE MANAGEMENT AND ADMINISTRATION
	Table 13-3.—Ordnance Management Cognizant Systems and Materials

	CALIBRATION AND REPAIR OF TEST/MEASURING EQUIPMENT
	Figure 13-10.—ATR showing receipt from a shore activity.
	Figure 13-11.—MEASURE TMDE Inventory Report Form.
	Figure 13-12.—OPNAV Form 4790/58, MEASURE METER Card.
	Figure 13-13.—CALIBRATED labels.
	Figure 13-14.—CALIBRATED-REFER TO REPORT labels.
	Figure 13-15.—SPECIAL CALIBRATION labels and tag.
	Figure 13-16.—USER CALIBRATION label.
	Figure 13-17.—INACTIVE label.
	Figure 13-18.—CALIBRATION NOT REQUIRED label.
	Figure 13-19.—REJECTED label and tag.

	PHYSICAL SECURITY OF CLASSIFIED MATERIAL
	Figure 13-20.—CALIBRATION VOID IF SEAL BROKEN label.

	TRAINING
	EFFECTIVE TRAINING
	Figure 13-21.—Shipboard training organization.

	TRAINING PLANS
	Figure 13-22.—Long-Range Training Plan.

	TRAINING RECORDS
	Figure 13-23.—Quarterly Training Plan.
	Figure 13-24.—Monthly Training Plan.
	Figure 13-25.—Weekly Training Plan.
	Figure 13-26.—Division Training Record.
	Figure 13-27A.—Division Officer™s Personnel Record Form (front).
	Figure 13-27B.—Division Officer™s Personnel Record Form (back).

	SUMMARY

	APPENDIX I
	GLOSSARY
	APPENDIX II
	REFERENCES USED TO DEVELOP THIS TRAMAN
	INDEX
	ASSIGNMENT 1
	ASSIGNMENT 2
	ASSIGNMENT 3
	ASSIGNMENT 4
	ASSIGNMENT 5
	ASSIGNMENT 6
	ASSIGNMENT 7
	ASSIGNMENT 8



